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Fig.1 Unequal-grained quartz and scaly sericite in gold-
bearing quartz veins
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Fig.2 Metal sulfides (pyrite and arsenopyrite) are
inhomogeneously disseminated
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Fig.3 Gold mineral forms in the ore
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Table 1 Multi-element analysis of raw ore

Pb 7n Au* Ag* Fe C As Sb Sio, AL O, MgO CaO
0.15 0.012 3.47 1.97 5.69 2.47 1.03 0.65 0.41 63.33 12.62 2.10 4.52
*FLAT K g/to
R2 WHEERSRRFRAEAMN
Table 2 Mineral content and composition of each particle size

R EA S L% K5 /mm VB ER Y% i /mm

i 70.00 O.%SS:SS HRR 1.00 0.03~0.15

s 20.00 figh ik BEAD 2.00 0.01~0.3

EFREREPS S 2.00 5% ik B4 4H% 0.07~-0.02

Jif#a 5.00 0.05~0.2
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Fig.4 Open circuit test process
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Table 3 Summary of open circuit exploration test indicators

AR B 4 R A RREFER % TRRG AL /(g th) VRS R/ %
52 11.16 23.00 69.83
62 15.90 18.25 81.01
1R 41 5-0.074 mm/%

72 17.84 16.25 80.11
82 16.98 16.50 73.88
500 12.44 20.75 70.30
11 4B /(g ) 1000 12.56 23.00 77.90
2000 12.94 21.25 74.93
0 12.56 23.00 77.90
A 100 16.80 18.39 86.80

111 B PR A /(g )
200 10.76 29.03 83.42
300 9.20 28.90 83.13
0 16.80 18.39 86.80
- 500 12.70 25.94 86.98

IV KR /(g t)
1000 11.68 24.50 89.38
1500 11.66 21.92 79.50
HLIET60/30FHIETT 40/20 9.70 26.59 75.22
. 1 HLET 80/40H1IEIT 40/20 11.68 24.50 89.38

TR/ TH Rt i }

FHIET 100/50%HIEIT 40/20 13.72 20.77 83.82
FHIET 120/60FH1IEIT 40/20 13.72 18.57 75.44
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Fig.5 Test flow of closed-circuit
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Table 4 Closed-circuit weighted average index

B S =2 1% S /(g th) [ /%
bt 7.15 39.96 86.75
B 92.85 0.47 13.25
A 100.00 3.29 100.00

RS FEBH ZTEINERY%
Table 5 Multi-element analysis results of flotation
concentrate

Cu Pb Zn Au”  Ag’ S C
0.044 0.030 0.071 3503 4777 1194 10.66

As Sb Si0, ALO; MgO  CaO
7.86 047 3717 1196 1.49 3.97

*ELTA g/t

PRI A SR DGR P ETEEY. SRARE RS2
A B b S M Ak B GRS AT ) v — ) ik R
B, AT R o B AN LA 2 45 R HL43 58 i
&R ETERE R A LR, (TR R

X G RE TSR B I AT B B P s B B
—BUE B 550°C, W IH] 90 mins  H BT e
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Table 6 Multi-element analysis results of flotation concentrate calcine

. i TID) FbR/%
PRI . " . y y "
Au S As Sb C be kA Rk it As JhiSb JC3
881.50 40.60 134 098 027 1.05 15.98 88.78 87.53 42.55 90.15
*ELN gt
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MRS E TR I 7,
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Table 7 Calculation of metal balance coefficient during

roasting
R T R 3 R BT
g AVE) we e AYET) me  mwREm
1040 35.03 0.03643 881.50 40.60 0.03579 98.24

321 AR H S
PN SR FE AT B S i 9T, S 4%
-4 800 mg/L AL, A KA 8 kg/t Kb, pHH
h9~10, RHIY 24 h, 25N 8.
X 8L R, 33.33% N M IK R N iE
=8 AEH RRERLLWIER

Table 8 Leaching test indexes of different pulp concentrations

WM/ Y% B Au/(gt!) BB A7 Au/(gt!) BHH/%

33.3340.00 40.6040.60 5.568.30 86.3179.56

Ho XERAHTRANS™E, 7 RIREAT
U
322 RS
AN R I T EAT T SEER 9, S0 4
800 mg/L W ALEN, 4K K 8 kgt K5tb, pHH
H9-10, W IRIKREE N 33.33%, ZER WK 9,
&9 LLEH, FEEREENMKERK, &
AT, BRI, 24 /N R AR
3.3 BIgHEIZEIER
W ERTA T2 &R ECE R 73.40%.
G BRI (%) =75 3 RIS a2 Y 3 s
FEF I 1) 4 JE 11T 2R $0=86.75%%86.13%x98.24%=
73.40%.
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Table 9 Leaching test indexes of different pulp concentrations
WA /h BRI AW(gt))  BESAIAu(gt) BREER%

16 40.60 5.90 85.47
24 40.60 5.63 86.13
32 40.60 6.04 85.12

A LU B R R A (86.75%) Al i it 4% 3
40 g/t HIBHRE .

(2) RN R )R, WA S k4
JE SRR, IReR I RILR T 86.13%.

(3) L WEIRBE L EIZY 1, BL4%E
[Tk 73.40%, K G ST ROAZR B $e 4t T
R A SRR TR T
52 Sk
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Multipurpose Utilization of Mineral

Beneficiation and Metallurgical Process Study for a Gold Mine in Xinjiang

Yang Zuohuai, Dong Yue, Guo Junjie, Zhu Yongsheng, Lu Shichao, Xing Jianlei
(Urumgqi Natural Resources Comprehensive Survey Center of
China Geological Survey, Urumqi, Xinjiang, China)

Abstract: The gold deposit in Xinjiang is located in the Kalamailimetallogenic subzone of the northern
Junggarmetallogenic belt, with superior geological conditions for gold mineralization. The primary ore is
difficult to separate due to its high carbon, arsenic and antimony contents and easy mudding. In the
laboratory experiment, the primary ore is leached by granulationand the direct leaching rate is only 16.99%.
However, by adopting flotation concentrate- roasting-cyanidation process, a total gold recovery of 73.14% is
achieved. The study results show that the combined beneficiation and metallurgy process can make the gold
mine reach a higher beneficiation and metallurgy index at areasonable cost.

Keywords: Gold Mine; Flotation; Calcination; Combined Process of Beneficiation and Metallurgy
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